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Electrical Power Distribution — Overview Page 8-1

8. Electrical Power Distribution

This chapter describes the requirements for enerqy efficiency measures used for the

electrical power distribution system of nonresidential, high-rise residential, and hotel/motel

occupancy buildings.

8.1.1 SeepeSummary of Changes in 2016

The changes for electrical power distribution systems in the 2016 update to the Standards

include:

New definitions effor Electrical Metering, Service, Service Equipment, Equipment,

Plug Load, and Low Voltage Dry-Type Distribution Transformer are added to
8Section-100.1.
New mandatory requirement offor low-voltage dry-type distribution transformers as

specified in new §Section-110.11.
Clarifications effor the Service Metering requirement of §Seection-130.5(a).

Clarifications offor the Separation of Electrical Circuits requirement of 8Section

130.5(b).
Clarifications effor the Voltage Drop requirement of 8§Sectien-130.5(c).

Clarifications effor the Circuit Control for 120-Volt Receptacles requirement of

8Section-130.5(d).
Relocation of the Energy Management of Control System (EMCS) requirement to

8§Section-130.0.
Clarification effor the-alteration requirements for electrical power distribution

systems in 8-a-new-subsection-141.0(b)2P.
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Page 8-2 Electrical Power Distribution

8.1.2 Summary-of RequirementsScope and Applications

The requirements for electrical power distribution systems apply to all non-residential,
high-rise residential, and hotel/motel-eeeupaneies buildings. The intention is to save
energy and to allow future systems fer to have power use monitoring and control to be
added when expected-changes-in-the marketplace-ecedropportunities come.

2013-2016 Nonresidential Compliance Manual January-201i4Date



Electrical Power Distribution — Overview Page 8-3

All the requirements in 8Section-130.5 of Electrical Power Distribution Systems are
mandatory, and therefore are not included in the energy budget for the performance
compliance approach.

A. New Construction and Additions

Thise requirements of §Section-130.5 applies to all newly constructed buildings and
additions.

B. Alterations

There are requirements for alterations to electrical power distribution systems which are
covered in See-8Section-141.0(b)2P of the Energy Standardsforalistof exceptions.

For alterations to electrical power distribution systems, the requirements of 8Section
130.5, with the exception of §Section-130.5(e), havetemust be met for entirely new or
complete replacement of electrical power distribution systems. There are granular
requirements for alterations enof service electrical metering and feeder and branch circuit
voltage drop-foralterations.

See Section 8.7 (Additions and Alterations) and 8Section-141.0(b)2P of the Standards; for
details of the requirements for alterations.

C. Acceptance Testing, Commissioning, and Installation Certificates

The requirements of §Seetion-130.5 and 8Section-141.0(b)2P are not subject to
acceptance testing or commissioning requirements of the Standards.

See Section 8.8 for complianceregquirementswhich-covermore information on compliance
and installation documentation.

2613-2016 Nonresidential Compliance Manual January-2014Date




Page 8-4 Electrical Power Distribution

8.2

Service Electrical Metering_Reguirements - §130.5(a)

Projects are required to provide an eleetric-electrical metering system that-permits-the
building-owner-ormanagertoreadthat measures the instantaneous power usage in

kilewattsand the cumulatlve electr|cal enerqv -being used by the bundlng as a minimum
requirement. A

pemed—e#hrs—ewrkemeang—ﬁ—tms—s—eesable#emthe—wunhty company—s revende-servee

meters, which can indicate instantaneous kW demand and KWh for a defined period, then

an-additional-meter-does-not-need-to-be-providedcan be utilized to meet the Service

Electrical Metering requirement of §130.5(a).

e For larger—lewlelmgsand—eleemeal—systemselectrlcal service (greaterrated more
than 250 kVA, whi

amps—at—]:@@%@—velts—angle—phase)—the meter must alse—reeerel—measure the

historical peak demand in kilowatts.

e For electrical serV|ces rated more than 1000kVA Fer—meeh—larger—systems—(greater

4999—am|es—at—]rzg#249—velts—smgle—|ehaee—the meter must also be able to repert
measure the kWh ferafixedper rate period.

"Service is the conductors and equipment for delivering electric energy from the serving

utility to the wiring system of the premise served", as defined in 8100.1 of the Standards.

electrlcal service or feeder shaII have a permanently mstalled metering system WhICh

measures electrical energy use in accordance with Table 130.5-A of the Energy Standards
as follows.

2013-2016 Nonresidential Compliance Manual January-201i4Date



Electrical Power Distribution — Service Electrical Metering Requirements - 8130.5(a) Page 8-5

(a) Service Electrical Metermg. Fach electrical service or feeder shall have a permanently installed metering
systetn which measures electtical energy use in accordance with TABLE 130.5-A.

EXCEPTION to Section 130.5(a): Service or feeder for which the utility company provides a metering system

that indicates instantaneous kKW demand and kWh for a utility-defined period.

Electrical Services

Electrical Services
rated more than
SO0KVA and less than

Electrical Services rated
more than 250 kVA and
less than or equal to

Electrical Services
rated more than

Metering Functionality rated S0 kVA or less or equal to 250 kVA 1000kVA 1000KVA
Instantaneous (at the time) : , ; ]
16V demand Required Required Reguired Regquired
Historical peak demand (kW) Not required Not required Required Required
Tracking kWh for auser- : : , .

o fnable period Required Regquired Reguired Regquired
KWh per rate period Not required Not required Not required Required

2613-2016 Nonresidential Compliance Manual
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Page 8-6 Electrical Power Distribution

Example 8-1

There is one service to my building and the building fire pump is installed with the power connection tapped
to the same service.

Do | need to install another meter for the fire pump in addition to the service electrical metering already
provided by the local utility?

Complying with 8130.5(a)

No, it is not mandatory to provide another metering for the fire pump as one service electrical metering is
required for each service in accordance with §130.5(a).

Example 8-2
There are two services provided by the local utility company to my building.

Do both services require meeting the service electrical metering requirement?
Complying with 8130.5(a)

Yes, it is mandatory to have one service electrical metering for each service in accordance with §130.5(a).
For this building, which has two services, two service metering systems are required; one metering system
for each service.

Example 8-3

| own a nonresidential building with four tenant units. The building has one service and there are four sets
of meters and disconnect switches, one set for each tenant unit. The meters are provided by- a local utility
company and | intend to utilize the meters to meet the 8130.5(a) requirement.

Complying with 8130.5(a)

It is permitted to utilize the metering system provided by the utility company as long as the metering system
can indicate instantaneous kW demand and kWh for a utility defined period.

Example 8-4
A new campus with multiple buildings is served by a single service from the local utility company.

Is it required to install one meter for each building?
Complying with 8130.5(a)

No, it is only required to have one service electrical metering for each service in accordance with §130.5(a).
It is considered good practice to install an electricity meter for each building in order to measure and
monitor the energy usage of the building.

2013-2016 Nonresidential Compliance Manual January-201i4Date



Electrical Power Distribution — Service Electrical Metering Requirements - 8130.5(a) Page 8-7

Example 8-5

| have a building with multiple tenant spaces and each individual tenant space is-are served by separate
and individual feeders. There is an individual meter for each ef-the-feeder. Do | have to install a separate
meter at the building service to fulfill the 8130.5(a) requirement?

Complying with 8130.5(a)

For the above building, it is not necessary to install a separate metering system for the service, as long as
there are individual meters for all the feeders and all the meters meet the metering functionality requirement
based on the building service size andin accordingance to §Table 130.5-A.

2613-2016 Nonresidential Compliance Manual January-2014Date
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Electrical Power Distribution — Service Electrical Metering Requirements - 8130.5(a) Page 8-9

Figure 8-1 — An SelfContained-Residential-or-Small-Commereial-Electromechanical kilowatt-hour
mMeter with a rotating disk

Electricity meters of the electromechanical induction type, like the one shown in the above
figure, have been used by electric utilities for many years. In recent years, Fhe-many of
theseeleetremeehanlreal meters in Callfornla shewneleev&lsebselete—Mestenewmeteps

mete#have been replaced bv smart meters that are capable of more than simply

measuring the cumulative kilowatt hour (kWh) usage.

Smart meters, also known as advanced meters, enable a utility company to provide
customers with detailed information about their energy usage at different times of the day.
sThis -enables customers to better manage their energy usage more proactively,
according to CPUC Demand Response Web page. Smart meters can also provide the
Smart Gird interface between consumers and energy providers or businesses and energy
providers; and deliver signals that can help consumers and businesses to cut energy
costs, according to the DOE Smart Grid Web page. See the following figure for a picture of

a smart meter.

2613-2016 Nonresidential Compliance Manual January-2014Date



Page 8-10 Electrical Power Distribution

Figure 8-2 — A medern-electronic-utility revendesmart meter with solid state electronics{GE)

Electrical meters provided by utility companies, -that are capable of indicating
instantaneous kW demand and KWh for a defined period, are permitted by the Standards

to meeting the Service Electrical Metering requirement of §130.5(a).

January-201i4Date
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Energy Monitoring - §130.5(b) Page 8-13

8.3 Disaggregation-Separation of Electrical Circuits_for Electrical
Energy Monitoring - §130.5(b)

The purpose of the Separation of Electrical Circuits requirement is to set tup a backbone
provision for electrical energy monitoring. When- electrical energy monitoring of essential
electrical load types is heeded, energy monitoring can be readily setup and implemented
without significant physical changes to the electrical installations. The end goal is to be
able to monitor the building electrical energy usage with details of each of the load type as
specified in Table 130.5-B of the Energy Standards. Building owners, facility management,
and others can make use of such energy usage information to better understand how
much energy has been used during a certain period of time. Further analysis of such

2613-2016 Nonresidential Compliance Manual January-2014Date




Page 8-14 Electrical Power Distribution

energy information can help facilitate energy efficiency measures to improve building
enerqgy performance.

Example 8-5
My new nonresidential building is served by a single panel and with a service less than 50 kVA.

What is the required separation of electrical circuit requirement for this building?

Complying with 8130.5(b)

Since the service is smaller than 50kVA, the-renewable power sources, the-electric vehicle charging
stations and other electrical load types shall be separated from each other for energy monitoring purpose in
accordance with “Electrical Service rated 50kVA or less” column of Table 130.5-B and §130.5(b).

The renewable power source shall be separated by each group. All electric charging vehicle loads can be in
aggregate.

If there are no renewable power sources and electric vehicle charging stations in this building, it is not
required to separate the electrical circuits for electrical energy monitoring purposes.

2013-2016 Nonresidential Compliance Manual January-201i4Date
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8.3.1 DBisaggregation-ihrcreases-asloads-gettargerCompliance Methods

Electrical power distribution systems shall be designed so that measurement devices can
monitor the electrical energy usage of load types according to Table 130.5-B. However, for
each separate load type, up to 10 percent of the connected load may be of any type.

The separation of electrical circuit requirement of 8130.5(b), can be accomplished by any of
the following methods:

1. Switchboards, motor control centers, or panelboards loads can be disaggregated for each
load type of Table 130.5-B of the Energy Standards allowing their independent energy
measurement per Table 130.5-B of the Energy Standards. Up to 10 percent of the
disaggregated connected load is permitted to be from any other disaggregated load types
specified in Table 130.5-Bof the Energy Standards ; or

2613-2016 Nonresidential Compliance Manual January-2014Date




Page 8-16 Electrical Power Distribution

2. Switchboards, motor control centers, or panelboards may supply other distribution
equipment with their loads disaggregated for each load types in accordance with Table
130.5-B of the Energy Standards. The measured interval demand load for each
distribution equipment must be able to be added or subtracted from other distribution
equipment supplying them. This method must permit permanent measurement and
determination of actual interval demand load value for each disaggregated load in the
system. Up to 10 percent of the disaggregated connected load type is permitted to be from
any other disaggregated load types specified in Table 130.5-B of the Energy Standards; or

3. Buildings for which a complete metering and measurement system is provided that at a
minimum, measures and reports the loads called for in Table 130.5-B of the Energy
Standards. Up to 10 percent of the disaggregated connected load is permitted to be from
any other disaggregated load types specified in Table 130.5-B of the Energy Standards.

e Method 1 is a straight forward approach as each distribution equipment serves a
single load type. Summation of the kVA measurement of the distribution equipment
in accordance with the respective load type can result in the energy usage of each
load type. This method is simple and straight forward In terms of the effort required
compiling the measurement data.

e Method 2 allows a distribution equipment to serve more than one load type by the
equipment. There are more efforts required in terms of treatment of the measured
energy data of the distribution equipment in order to obtain the energy usage of
each load type.

——Method 3 allows a completer metering system provided that at a minimum
measures and reports the loads called for in Table 130.5-B of the Energy
Standards, to meet the requirement of §130.5(b). Such a system goes beyond the
setup requirement and actually provides the energy usage of each load type.

Example 8-6

| am working on a new building project of a nonresidential building with a service less than 250 kVA but
more than 50kVA. Following is the proposed concept layout of separation of circuits for connecting different
load types to the service equipment.

2013-2016 Nonresidential Compliance Manual January-201i4Date
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=3 All lighting loads in aggregate
—3 All HVAC loads in aggregate

Lighting Ranely. All plug loads in aggregate
= All water system loads in aggregate
3 All plug loads in aggregate
3 All elevator loads in aggregate
e Each renewable system group

= All EV charging station loads in aggregate

Complying with 8130.5(b)

The proposed design meets the separation of electrical circuit requirement of 8130.5(b) as there are
separations of circuits for connecting different load types to the service equipment. There should be
provisions including physical spaces for future setup of measurement devices for energy monitoring at each
electrical installation location.

Example 8-7

Part of my proposed design is to use have-a distribution panel serving HVAC loads and the panel also
subfeeding a lighting subpanel. There is another panel feeding receptacle or plug load only.

These are all the load types for the proposed new building and the building service is rated at 250kVA.

feeder .
Distribution Panel feeder
< ¢ o—4—b & ->» To HVAC loads only
<€ e ak >
< Kok >
~~ ~~
<€ - Receptacle
Subpanel Panel
h—o"o < ‘-‘o—é To lighting
P ~ ~ - loads only
< ~ ~ ;
< Eo ok >
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Page 8-18 Electrical Power Distribution

Complying with §130.5(b)

The proposed design meets the separation of electrical circuit requirement of §130.5(b) as each load type
of load in the building can be accounted for by addition and subtraction of the measured energy data as
indicated in Method 2.

2013-2016 Nonresidential Compliance Manual January-201i4Date
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Example 8-8

Can a panelboard with a split bus system feeding two groups of branch circuits be allowed to be used for
meeting the separation of electrical circuit requirement?

Each group of circuits is to be served no more than one load type. Below is a figure for such a panelboard.

~~ ~~
<« s . >
~~ ~~
€19 &—$—8 o———  Each group of branch
— — circuits is to be served
< © @ for one load type only.
~~ ~~
(——. | .——%
feeder € —7 Points for measuring
each group of branch
/ circuits
~~ ~~
€——1 &8 ———>  [5chgroup of branch
<€ o= o > circuits is to be served
- - for one load type only.
<€ >
~~ ~
<€ >

Complying with 8130.5(b)

The proposed equipment above allows each load type to be separately measured for energy usage and
therefore can be used to meet the requirements of §130.5(b).

Example 8-9

Can a panelboard with provisions allowing branch circuit energy monitoring be allowed to be used for
meeting the separation of electrical circuit requirement? Each circuit is to be served with no more than one
load type. Below is a figure for such a panelboard.

feeder Points for measuring
separate loads
(___.,-\._-_.A
<€ . . x > Each circuit feeds one
< ~ —~ M type of load only.
~~ ~~
<€ >

Complying with 8130.5(b)

The proposed equipment above allows each load type to be separately measured for energy usage and
therefore can be used to meet the requirements of 8130.5(b).

2013-2016 Nonresidential Compliance Manual Jandary-2034Date




Page 8-20 Electrical Power Distribution

8.3.2

building or service, drsaggregatreprseparatlon of electncal Ioads is not requwed atall. The
minimum threshold of 50-kVA service means that almost all projects less than 5,000 sf will
not be required to comply. Slightly larger projects will be able to comply by using carefully
laid-out panelboards. The Sstandards envisions the use of conventional panelboards,
motor controI centers, through ered panels and other standard erlng methods 4talee

busand—brealeeseeﬂe%iephghtmgﬂ&ndreeeptaebs#equment—mewse elever—well—
planned wiring methods,-will-alse-emerge such as connecting all HVAC units to a single

feeder from the service, using a comblnatron of through feeds and taps can be used for

meetrnq the requrrement

In larger burldrngs this-mandatoryreguirement-willmake-separate risers for lighting,

receptacles/equipment, and HVAC necessaryare allowed to meet the requirement. Single

large loads or groups of loads, such as an elevator machine room, ehiller-or a commercial
kitchen, will-can have a separate feeder and panelboard or motor control center-aryway;

: builaigs 4 ; rese least i .

For services rated more than 250 kVA, lighting and plug loads are required to be
separated “by floor, type or area”. So, in a single-story building, all the lighting loads could
be fed from a single panel, and all the plug loads could be fed from another panel (or,
alternatively, both types of loads could be fed from one panel with a split bus).

2013-2016 Nonresidential Compliance Manual January-201i4Date



Electrical Power Distribution — Disaggregation Separation of Electrical Circuits for Electrical
Energy Monitoring - §130.5(b) Page 8-21

In a large single-story building, it would be useful but not mandatory ~to split each type of
load into sub-panels that serve particular areas or particular types of light fixtures.

In a multi-story building, a simple way to comply would be to install a separate lighting
panel and a separate plug-load panel for each floor of the building. However, it would be
equally acceptable and more useful to divide the load according to which area of the
building it serves (office, warehouse, corridors etc.), or by the type of light fixture (metal
halide vs. fluorescent, dimmable vs. fixed output, etc.). So, for instance, both the first and
second floor office lights could be fed from the same panel, while the warehouse lights
would be fed from a second panel. Dividing the load by area or by type instead of by floor
is more likely to yield useful information when the loads are analyzed in an energy audit.

2613-2016 Nonresidential Compliance Manual January-2014Date




Page 8-22 Electrical Power Distribution

—3 All lighting loadss in agaregate
—p All HVAC loads in aggregate
f—3 All plug loads in aggregate

> All water system_loads_in aggregate

> All plug loads in aggregateAiead

Y, VEgEN

= All elevator loads in aggregate

EN PN

sombls oo omteee

> Each renewable system group

AN I _ 0l _ 0 Ar IANIA o i

— All elevators-and-escalatorsEV charging
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T)

p—— TO lighting panel
=» To lighting panel

To lighting panel

To lighting panel =» To lighting panel

To lighting panel €
<€
L
<€

9 209 B9

To lighting panel = To lighting panel

Liahti

<€ . o4 o >  To To lighting HVAC

<€ ~ ~ > €eiredits|oads only

<€ Eoalk >

- 1<
é———o’“o [ o'-‘o——é To lighting

~ ~ lighting loads

<€ ° ° > cireuitsonly
0 ->
e——oﬁo-l—oﬁo—é
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< e >
~ ~
<€ >  FoonetypeoHoad Floa
~ ] ~ such-aslightsEach
€ > group of branch
~ ~
<€ >
Combined-feeder —— Points for measuring
separate-loadseach
& group of branch
€1 & ———>  [ach group of branch
€ - & > circuits is to be served
-
_:_:- —- for one load type only.
< > TIn nnao tuna nf lnad
E o~ ~ ;

TABLE 130.5-Bfrom-the-Standards
Servicesrated Services rated
Services morethan more-than250 Servicesrated
rated- 50 50kVA-and-less kVVA-and-less more-than
Load-Type KVA-arless than-250-kVA than-1000kA 1000IMA
Lighting E.EIE.gE;M . AlHighting-in . ‘Ig'“gl ."I Igltlgl
exterior lighting aggregate floor typeorarea | foor type-orarea
HVAC systems-and
. ; | . | .
Gh-l—”e-r—s—f&n—s—he&tef—s—. 0 0 0 .

‘ its. . AlFHVAG in gg|gzz:g| ggl Ig”!;
cooling-towers, agnd aggregate rated-at least 50 ated-at loast
circulationpumps VA S50kVA

atod wit
. .
Domestic-and service _ | . | o | | o |
vater system pumps Notreguired
and-components
. All-plugload
Allplugload-in Allplugload
gedis SRR floortype-orarea
Hloortypeorarea ’
. . loads-exceeding Groups-of plug groups orpiig
appliancesratedless Notreguired loads-exceeding
than-25-kVA 25kVA loads-exceeding 25 LA
connectedloadin | 25kVVAconnected .
an-arealessthan load-inan-area FERATBL e
5000-sf less-than-5000-sf 5000 sf
meving-waltks—and Noetregtired
transitsystems aggregate aggregate aggregate
individual
HVAC leadsor Notreguired Al Each Each
:
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8.4

which has been clarified and revised in the 2016 update of the Standards, is as foIIows

Voltaqe drop of feeder- + Voltaqe drop of branch cwcwt— < 5%

The maximum combined; voltage drop on both installed feeder conductors and branch
circuit conductors to the farthest connected load or outlet shall not exceed 5 percent. This
is the steady-state voltage drop under normal load condition.

»—Note the following information:-Fhe-veltage-dropin-branch-cireuitsislimited-to-3%
ot-designload:
Emergency-power-circuits-are-exempt Voltage drop requirements of California Electrical

Code (CEC) sections are exempted from the requirement of 8130.5(c).

1. -—Article 647, Sensitive Electronic Equipment, Section 647.4 Wiring Methods
2. —Article 695, Fire Pump, Section 695.6, Power Wiring
3. -—Article 695, Fire Pump, Section 695.7, Voltage Drop

The Informational Note about voltage drop in Article 210, Branch Circuits, of the CEC is
not part of the requirements of California Electrical Code. The same goes for the
Informational Note about voltage drop in Article 215, Feeders, of the CEC.

Voltage drop represents energy lost as heat in the electrical conductors. -The loss is called
“I°’R” (I-squared-R) loss, meaning that the loss is directly proportional to both the conductor
resistance and ! to the current squared. Because of I°R loss, it is advantageous to
distribute utilization power at the highest practical voltage to reduce the amount of current
into- -each load.

Voltage drop losses are cumulative, so voltage drop in feeders and voltage drop in branch
circuits add up to the load at the end of the branch circuit. Excessive voltage drop in the
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feeder conductors and branch circuit conductors can result in inefficient operation of
electrical equipment.
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Example 8-9
Voltage drop for a proposed design scenario case #1:

> >
Determine the voltage Determine-the veltage
drop-on-thisfeeder; drop-on-thisfeeder;
hich is 110 hichi o.f
lengFeeder with lengBranch circuit with Load
Voltage drop for a proposed design scenario case #2:
> —_>
Determine the veltage Determine-thevoltage
hich i 0 bich of
lengFeeder with lengBranch circuit with Load
Voltage drop for a proposed design scenario case #3:
> >
Feeder with voltage Branch circuit with
drop of 32% voltage drop of 23%
Load

Complying with 8130.5(c)

All the above proposed design scenarios; meets the voltage drop requirement of 8130.5(c) as the combined

voltage drop on both the feeder conductor and branch circuit conductors do not exceed 5 percent.

Default-Power Default-Power
Load Type Factorat-120volts | Factorat 277 volis Note
Fluorescent
Compaet _ i
F 6-9-thardwirea) 8:9-(hardwired) NPF-magnetic-ballasts
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LED lighting o7 o5 S pwee ations calkfo
drivers

tncandescent 10 10 —

HVACpackages 085 09 —_—

HP 68 08 —_—

HP;EE ROOFS>5 085 085 —_—

Kitchen-egquipment o9 NAA —

Fordedhicated

Receptacles 66 NEA reeeptaeles,.—may—bel

load
. .

including-hot 10 10 —_—

water

Other 085 085 —_—
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Service
panel -
1200A
277/480V
364 W

Determine the
voltage drop on
this feeder, which
is 110 feet long

Power,
panel -
400A
277/480V
304 W

2 HVAC-1

> EWH-1
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Cireuit Maxi Feederl | Maxi B h CircuitL |
Wire Amps 120 | 208 | 240 | 2A7 120 27 480
14* 12 39 &7 78 90 58 135 233
2 16 46 80 93 107 &9 160 278
10 24 48 83 96 111 72 166 288
8 32 57 99 15 | 132 86 199 344
6 40 3 27 | 146 | 169 110 253 439
4 52 &9 154 | 78 | 206 134 309 535
2 72 103 | 78 | 206 | 237 154 356 617
o 96 23 | 212 | 245 | 283 184 424 735
00 108 37 | 238 | 24 | 317 206 475 823
0000 144 63 | 283 | 327 | 3 245 566 980
(—kezi?ﬂ-) 164 70 | 294 | 340 | 392 255 588 1019
300 184 81t | 314 | 362 | 418 272 627 1087
350 200 195 | 338 | 390 | 450 292 &5 1169
500 248 224 | 388 | 448 | 517 336 6 1344
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o M Feederd I Maxi 8 h Cireuit |
4% 12 24 41 47 55 95 36 62 # 82 42
* 16 28 49 56 65 H3 42 3B 85 98 169
10 24 29 51 59 68 18 44 76 88 102 | 6
8 32 35 61 70 81 140 53 91 105 | 2+ | 210
6 40 45 + 89 103 | 178 67 116 | 134 | 154 | 267
4 52 54 94 109 | 126 | 218 82 142 | 163 | 188 | 327
2 2 62 108 | 125 | 144 | 250 94 62 | 187 | 216 | 375
o 96 74 129 | 349 | 12 | 298 | 12 | 193 | 223 | 258 | 446
00 108 g4 45 | 167 | 193 | 334 | 125 | 217 | 254 | 289 | 501
0006 144 99 72 | 198 | 229 | 397 | 149 | 258 | 298 | 344 | 595

(—kzjniﬂ 164 103 | /9 | 2674 | 239 | 413 | 155 | 269 | 310 | 358 | 620
300 184 13 | 192 | 223 | 255 | 442 | 166 | 287 | 332 | 383 | 663
350 200 419 | 206 | 238 | 24 | 445 | /8 | 309 | 356 | 411 | A3
500 248 37 | 2372 | 273 | 316 | 547 | 205 | 355 | 410 | 4713 | 820

8.5

Circuit Controls for 120-Volt Receptacles_and Controlled
Receptacles - §130.5(d)

Fhis-new-section-addressesreceptacles-in-offices—Office plug loads are now the largest

power density loads in most office buildings. The Standards rew-requires both controlled
and uncontrolled 120-volt receptacles in_-each private-officeopen office areasspaces,
reception lobbiesy, conference rooms, kitchenette areas in office spaces, and-copy rooms,
hotel guest rooms and motel guest rooms.

In the 2016 update to the Standards, the requirement of circuit controls for 120-Volt
receptacles and controlled receptacles arehave been clarified.

The requirement for controlled and uncontrolled
circyitsreceptacles i allows plug loads to be turned off for ener

savings; of the Energy Standards -and

loads that can be automatically controlled to save energy.

Fhe-controlled-outletsmust-be-elearly-different from uncontrolled outlets. The two

principal ways to comply include:

1. For each uncontrolled outlet, provide a controlled outlet within 6 feet; or,
2. Use split wired duplex receptacles, with one uncontrolled and one controlled.

For open office areas, separate controlled and uncontrolled circuits must be provided to
the workstations. If workstations are not installed at the time of occupancy, then when
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| installed, they must be equipped with non-residential power strips having motion controls
built into the workstation, or alternatively, use the controlled and uncontrolled circuits
already built in-to the building system.

The controlled outlets must be automatically switched off in-the-same-manner-asreguired
forgeneralighting;as-deseribedin-Seetion130-Hewhen the space is not occupied. The

most common means will be a local motion sensor that can be connected to control both
general lighting and outlets and using the occupancy (not vacancy) control method.
Another common method will be to employ time of day controls with manual override
switches.

Note that plug strips with motion sensors CANNOT be used to meet this requirement. The
intent is to have built-in, hardwired power controls. Wireless motion sensors can be used,
but the actual power switch must be hardwired.

There are important exceptions_to not requiring a controlled outlet. They include:-ineluding:

1. Receptacles for refrigerators and water dispensers in kitchen areas.

«2. ClockoutletsReceptacles for clocks (mounted 6’ or more above the floor).

+3. Outlets-Receptacles for network copiers, fax machines, A/V and printers-anddata
equipment other than Heguipment{with-the-exception-of personal
computers)personal computers in copy rooms.

I ; i I ; oy ins kit .
+4. OutletsReceptacles c-onnected to an uninterruptible power supply (UPS) that are

intended to be in continuous use, 24 hours per day/365 days per year.

8.5.1 Praetical-Application Considerations
tn-general-the-most-cost-effective-approach-may-beThe following are potential examples

of cost-effective approaches:

A. Private Offices, Conference Rooms, and other Spaces with Periodic Occupancy

A common motion sensor can control general lighting and receptacles. Hreeded-because
ofDue to different voltages, an auxiliary relay can be connected to the sensor_if heeded.
Likewise, with an auxiliary relay, the lighting system could be operated in_-the vacancy
mode; and the controlled receptacles_can be operated in the occupancy mode, thus
permitting lights to be off while receptacles are on.

B. Lobbies, Break Rooms, and other Spaces with Frequent Occupancy During
Business Hours

Time of day controls, with either a motion sensor or switch override, can switch the

‘ controlled receptacles. -Programmable relay panels or controllable breakers can be used,
or, for simpler fess-cemplex projects, a combination of motion sensors and programmable
time switches can accomplish the same task. Note that if motion sensing is used, controls
need to be room-by-room or space-by-space, but if time of day controls with manual
override are used, whole circuits can be controlled together.

C. Open Office Areas
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Receptacles in open office areas can be controlled either by the building’s automatic shut-
off system; or by controls integrated into the furniture systems. If the building provides
controls, the most reliable system will most likely employ relays or controllable breakers;
with manual override switches for zones within an open office space. A system using
motion sensors might also be considered if sensors can be added as needed to address
partitioning of the workstations (thus ensuring proper operation). Systems contained
within workstation systems are an acceptable alternative provided that they are hardwired
as part of the workstation wiring system.

D. Networked Control Systems and Building Automation Systems

Most advanced lighting and energy control systems can be easily designed to
accommodate eutlet-receptacle controls.

Certain office appliances, e.g. computers-and-fax-machines, need to be powered
continuously during office hour al-the-time to provide uninterrupted services. These would
be connected to the uncontrolled receptacles. Other appliances, e.g. task lamps, personal
fans and heaters, and monitors, do not need to be powered without the presence of
occupants. They are considered as controllable plag-loads and would be plugged into the
controlled receptacles for automatic shutoff controls. A hardwired control system provides
the capability and convenience for automatic plug controls. Ultimately, it depends on
building occupants to determine the appliances to be controlled.

In open office areas, it is better-advisable to implement occupancy sensor control at each
workstation (cubicle) to maximize the opportunities of shutoff controls. System furniture

(cubicle) is usually

eguippedusually equipped with more than one internal electrical circuit and some of these

circuits can be dedicated for controllable plug loads.

For the above reasons, office furniture with embedded occupancy sensor controls are the ideal
choice for occupancy sensor controls in open office areas.-Demand-Response
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8.5.2

Demand Rresponse - §130.5(e) Application-Notes

Demand Response (DR) requirements of 8130.5(e) requires that, in any building or sign
having mandatory provisions for demand response, controls and equipment for DR shall
be capable of receiving and automatically responding to at least one standards-based DR
messaging protocol.

Demand Responsive Control is defined in §100.1 of the Energy Standards as “a kind of
control that is capable of receiving and automatically responding to a demand response

signal”.

Demand Response Signal is defined in §100.1 as “a signal sent by the local utility,
Independent System Operator (ISO), or designated curtailment service provider or
aggregator, to a customer, indicating a price or a request to modify electricity
consumption, for a limited time period.”

8130.5(e) is related to the requirements of the following sections:

e 8130.1(e), which requires the lighting in buildings over 10,000 square feet,
excluding spaces with a lighting power density of 0.5 W/ft* or less, -to be capable
of automatically reducing lighting power in response to a Demand Responsive
Signal; so that the total lighting power of non-excluded spaces can be lowered by a
minimum of 15 percent below the total installed lighting power when a Demand
Response Signal is received.

e 8130.3(a)3, which requires electronic message centers over 15 kW to have a
control installed that is capable of reducing the lighting power by a minimum of 30
percent when receiving a Demand Response Signal .

e 8141.0(b)2l, which requires lighting alteration projects to include automatic
demand response in the altered space under certain circumstances, such as for

alteratlons Iarqer than 10, 000 ft’ in a smqle bundlnq Nete%hauhls%wemen{

Note: the above requirements do NOT mean that a building has to respond to real time
prlce S|qnals the requwement is to ensure that the bundlnq is DR readvDemand—Fespense

Fherequirements-of Sections-130-He)and-130-5{(e)-.- The decision to employ demand

response is up to the building owner or manager, the utility company, and/or a governing
authority. A building that is capable of responding to a request to reduce load when grid

reliability is threatened (for instance with black outs) is sufficient to meet the requirements
of the Standards.

Demand response is becoming increasingly important as it permits the temporary
reduction of electric load on the grid when extreme weather or supply constraints cause
electricity demand to come close to the grid’s maximum supply capabilities.- -It is also
seen as a means to allow building operators to control electricity costs, as future prices
are expected to change constantly as a function of overall system demand.
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Because mandatory demand response (“‘DR”) is relatively new, standards and systems
are still being developed and evolving. For this reason, §Seetienr-130.5 (e) does not
specify a particular protocol or system, but rather lets it be specified by the utility company
or other authority.

8.6

Equipment Reguirements Energy-ManagementControl-System
(EMCS)- Electrical Power Distribution Systems

Low-voltage dry-type distribution transformers are required to be certified by the

manufacturer to the Energy Commission.

~Low-voltage dry-type distribution transformers are regulated by the Title 20 Appliance
Efficiency Requlations. The transformer product must be certified by the manufacturer
according to the Title 20 Appliance Efficiency Regulations. The Standards do not require a
builder, building design team engineer, owner, or enforcing agency to test any certified
transformer product to determine its compliance with the Efficiency Requlations.

Once a low-voltage dry-type distribution transformer product is certified, it will be listed in
the directory for transformers in the Title 20 Appliance Efficiency Database. The link to the
Database is below:

http://www.appliances.enerqy.ca.gov/AdvancedSearch.aspx

The following types of transformers are exempt from the certification requirement of
8110.11(a):

1. autotransformer;

2. drive (isolation) transformer;

3. grounding transformer;
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4. machine-tool (control) transformer;

. honventilated transformer;

. rectifier transformer;

. requlating transformer;

. sealed transformer;

© |0 [N o |

. special-impedance transformer;

10. testing transformer;

11. transformer with tap range of 20 percent or more;

12. uninterruptible power supply transformer; or

13. welding transformer.
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8.7 Additions and Alterations

Efforts have been undertaken in the 2016 update of the Standards to clarify the
requirements for additions and alterations of electrical power distribution systems.

Alterations to electrical power distribution systems shall meet the applicable requirements
of 8130.5 as follows:

1. Service Electrical Metering - New or replacement electrical service equipment shall
meet the requirements of §130.5(a) applicable to the electrical power distribution
system altered.

2. Separation of Electrical Circuits for Electrical Energy Monitoring - For entirely new
or complete replacement of electrical power distribution systems, the entire system
shall meet the applicable requirements of §130.5(b).

3. Voltage Drop - Alterations of feeders and branch circuits where the alteration
includes addition, modification, or replacement of both feeders and branch circuits,
the altered circuits shall meet the requirements of 8130.5(c)

EXCEPTION: Voltage drop permitted by California Electrical Code Sections 647.4,
695.6 and 695.7.

4. Circuit Controls for 120-Volt Receptacles and Controlled Receptacles - For entirely
new or complete replacement of electrical power distribution systems, the entire
system shall meet the applicable requirements of 8130.5(d).

8.7.1 Alterations to Service Electrical Metering

If a service is newly added or if the existing service is replaced, the newly added or
replaced service must have an electrical metering system which meets the requirements

of 8130.5(a).

Note that this requirement applies only to the service and does not apply to new or
replaced feeders.

8.7.2 Alterations Requiring Separation of Electrical Circuits for Electrical Energy Monitoring

If the electrical power distribution system in the building is entirely new or completely
replaced, the entire system within the building must meet the requirements for separation
of electrical circuits in 8130.5(b) of the Standards. “Entirely new or completely replaced”
means that all electrical power distribution components within the building are new. The
components that make up an electrical power distribution system include but are not
limited to the following:

1. service
2. panel boards
3. feeders
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4. branch circuit wiring
5. motor control centers
6. switchboards

7. transformers

8.

receptacles

If the electrical power distribution system is not entirely new, separation of electrical
circuits is not required.

8.7.3 Alterations Triggering Voltage Drop Requirements

Alterations to feeders and branch circuits must meet the voltage drop requirements in
8130.5(c), under the following scenarios:

1. Newly added feeders or branch circuits
2. Modification of existing feeders or branch circuits
3. Replacing existing feeders or branch circuits

Note: this requirement is only triggered when both feeders and branch circuits are altered.
For example, if a branch circuit is replaced however the feeder to the panel board is not
touched, the feeder and branch circuit would not need to meet the 5 percent maximum
voltage drop requirement.

Additionally, voltage drop permitted by California Electrical Code Sections 647.4, 695.6
and 695.7, is exempt from this requirement.

8.7.4 Alterations Triggering Circuit Controls for 120-Volt Receptacles and Controlled
Receptacles

If the electrical power distribution system in the building is entirely new or completely
replaced, the entire system within the building must meet the controlled receptacle
requirements in §130.5(b) of the Energy Standards. “Entirely new or completely replaced”
means that all electrical power distribution components within the building are new. The
components that make up an electrical power distribution system include but are not
limited to the following:

._service
panel boards

. _feeders
branch circuit wiring
motor control centers
switchboards
transformers
receptacles

PN |G [w N =

If the electrical power distribution system is not entirely new, controlled receptacles are not
required.
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Example 8-10
Service Electrical requirement for Alterations, §141.0(b)2Pi

| have an existing building with multiple tenant spaces and each individual tenant space is served by
separate and individual feeders. | am breaking up one large tenant space into two smaller ones. | plan to
reuse the existing feeder and also to add a new feeder. Is it mandatory to provide a meter for the new
feeder?

Complying with 8141.0(b)2Pi§

This subsection-requirement is limited to new or replacement electrical service equipment only and it does
not apply to feeders. For alterations involving new or replacement feeders, there is no requirement to install
a meters for the newly added or replaced feeder.

Example 8-11
Separation of Electrical Circuits -for Alterations, §141.0(b)2Pii

Does the lanquage “entirely new or complete replacement” in 8141.0(b)2Pii refer to the entire building or
just the altered areas of the building?

Complying with 8141.0(b)2Pii&§

This requirement of the Energy Standards is for an entirely new or complete replacement of the electrical
power distribution system within the entire building. A partial or minor modification of the electrical power
distribution system does not trigger the requirement. For example, the scope of work for a first time tenant
or undeveloped space does not involve entirely new or complete replacement of the electrical power
distribution system, therefore separation of electrical circuits is not required.

Example 8-12
Circuit Controls for 120-Volt Receptacles and Controlled Receptacles requirement for Alterations,

§141.0(b)2Piv

Does the lanquage the-“entirely new or complete replacement” in 8141.0(b)2Piv refer to the entire building
or just the altered areas of the building?

Complying with 8141.0(b)2Piv&

This -requirement is for an entirely new or complete replacement of electrical power distribution system
within the entire building. A partial or minor modification of the electrical power distribution system including
some new circuits does not trigger the requirement.
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8.8 Electrical Power Distribution Systems Compliance Documents

8.8.1 Overview

This section describes the compliance documentation (compliance form(s)) recommended
for compliance with the requirements of the 2643-2016 Standards in regards to electrical

power distribution systems.
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At the time a building permit application is submitted to the enforcement agency, the
appllcant also submits plans and energy compliance documentatlon Ihls—seenen

This section is addressed to the person preparing construction and compliance
documents, and to the enforcement agency plan checkers who are examining those
documents for compliance with the_Energy Standards.

8-8-48.8.2 Compliance Documentation and Numbering

List of compliance documents for electrical power distribution systems:

e NRCC-ELC-01-E_: Certificate of
Distribution Systems

e NRCI-ELC-01-E, Certificate of Installation, Electrical Power Distribution Systems

Compliance, Electrical Power

There are no acceptance test forms for electrical power distribution systems because
there are no required acceptance tests for electrical power distribution systems under the
Energy Standards.

The Ffollowing is an-explanationthe numbering scheme of the 20613-renresidential
compliance documentation_forms-numbering:

NRCC Nonresidential Certificate of Compliance
dential i :

NRCI Nonresidential Certificate of Installation

-ELC Electrical power distribution systems

_ he f : i . e th

E Primarily used by enforcement authority
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-A Primarily used by acceptance tester

Use a single compliance form for each building for the permit application; this is to ensure
clarity of information for the permit and plan check process.

The paper prescriptive compliance documents have a limited nhumber of rows per section
for entering data. If additional spaces are required on the form in order to include the
required information about the project, multiple copies of that page(s) may be used.
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